in other affections. Certainly in the two cases related it was the steady progress of the patients downhill which led to the adoption of surgical treatment. Another of the points noted above-namely, the occurrence of hEematemesis-does not appear to be so common in children as in adults, but Osler has recorded one instance. The termination of splenic anammia in Banti's disease-hepatic cirrhosis with ascites-seems open to question, at least as regards the majority of cases, and Osler and Senator have pointed out that ascites mav occur as a terminal event in ansemia without any hepatic cirrhosis.
The first three of the above criteria give the essential features of the disease. It will be noted that they rather exclude other diseases than indicate any special characteristics of splenic anaemia. The appearance of the patient is very striking, owing to the profound pallor, with generally a creamy tinge in the skin. We hope it may be possible to add a fourth criterion of the disease, at least in the case of children-namely, the rapid disappearance of all symptoms after splenectomy. Further experience of the results of operative treatment must be obtained before this can be done. The treatment by splenectomy is not new. Armstrong' has collected from the literature thirty-two cases of splenectomy for, splenic anEemia, with twenty-three recoveries and nine deaths. At the same time it must be noted that many cases are included in which the diagnosis is by no means assured. The operation has rarely been performed in this country. In the Transactions of the Clinical Society of London there is only one case of splenectomy for disease recorded; the disease was leukeemia, and the result fatal. It is clear also from the recorded cases that too often splenectomy was performed as a last chance, when the disease had lasted for many years, and when a successful result could scarcely be expected. CASE I.
R. H., a girl, aged 12, was admitted to hospital on April 24, 1906 , suffering from rheumatism. For the previous two years she had been languid and complaining of pains in the extremities. At times the knee and other joints had been swollen and painful. No abdominal swelling had been noted previous to admission. The parents were healthy, and there were five other children-all boys-alive. and healthy. Four children had died-all girls-three of them when quite young, and the fourth from splenic antemia at the age of 13. There was no history of splenic disease in the parents or in any member of the. On readmission at the end of June she was distinctly more anamic, and both red cells and haemoglobin were found to be diminished. After consultation it was decided to excise the spleen, and this was done on July 20. The spleen with the contained blood weighed 2 lb. Apart from the hyperplasia of all the tissues, the only point which Dr. Emery noted on histological examination was a condition of hyaline thickening of the media in the arteries of the splenic tissue. There was no marked shock after the operation, and when the effects of the ana%sthetic had passed off the patient made a rapid recovery. Three days after the operation it was found that the red cells had increased from 2,500,000 to 4,700,000, and the haemoglobin from 40 per cent. to 76 per cent., an improvement which was maintained, until, at the end of another week, the red cells were normal in number. This alteration was also visible in the appearance of the child; the yellow tinge of the skin had gone, the cheeks were pink iñ~~~~~. -.7vo colour, and the lips were taking on a healthy red hue. There was no compensatory enlargement of the lymphatic glands.
The further history of the case as regards symptoms of splenic anoemia is negative. She passed safely through an attack of scarlet fever two months after the operation. A condition of subacute rheumatism continued for two years, during which mitral stenosis developed and an attack of chorea occurred.
She was seen again in November, 1910, at the age of 17-1, and four years after the operation. She was then a well-grown girl in service as a nursemaid. The cardiac lesion persisted, but there had not been any symptoms of active rheumatism for two years. Her mother stated that she never had mucll colour, but there were no marked signs of antemia in her appearance. Blood examination showed red blood-corpuscles 3,600,000, hvemoglobin 78 per cent., and white blood-corpuscles 6,400. She suffered from dysmenorrhcea and menorrhagia, and from rather profuse epistaxis at times.1 Th1e girl expressed herself as feeling quite well and able for her work.
CASE Il. P. D., a girl aged 6, was sent to hospital on April 7, 1910, bv Dr. W. M. Noott, of Kensington, with a diagnosis of anaemia and enlarged spleen. The mother stated that the child had been pale since birth, and that this pallor had not increased recently. She had been short of breath on exertion for some time. Two months previously she had had a feverish attack, with pain in the splenic region, and Dr. Noott had then discovered the enlarged spleen. There had never been purpura or any form of heemorrhage. Her previous health had been good, and she had not suffered fromi any other illness. The father and mother were both healthy. There was one other child, aged 5, who was in good health. This child, when seen, was rather pale, but the spleen was not enlarged. No other member of the family was known to have suffered from splenic disease.
On admission the child was found to be well nourished and of healthy appearance apart from the aneemia. The skin of the face was pale, of a creamy tint, with a faint pink flush on the cheeks. The lips, eyelids, and gums were pale. The yellowish tinge seen in the face was also present in the conjunctivae and in the skin generally. There was no deeper staining over pressure points. Some of the cervical glands were slightly enlarged, but there was no evidence of any general glandular enlargement. A large solid mass was felt in the left side of the abdomen, which was evidently an enlarged spleen. It extended downwards a finger's breadth beyond the umbilicus, and its longest diameter measured 6 in. The spleen was freely movable and not tender or painful. The liver was not enlarged and there was no bile in the urine. After consultation it was decided to excise the spleen, and this was done on October 17. She stood the operation well, there was no miarked shock, and after the effects of the anaesthetic had passed off she had no untoward symptoms of any kind. The temperature continued normal after the third day. On removal the spleen showed no gross changes save its great size and congested appearance. It weighed 1 lb. As regards the histological changes, Dr. Emery found no very marked abnormalities of structure. The pulp seemed to be rather more abundant in red corpuscles than normial. The fibrous reticulum of the pulp was slightly more developed than in healtlh. No evidence of blood destruction or phagocytosis of the red corpuscles wNas seen, and there were no normoblasts.
On October 21-four days after the operation it was noted that her colour had decidedly improved, that the lips were redder, and that the yellow tint of the conjunctivt and skin had gone. Examination of the blood the same day confirmed these signs of improvement: Red blood-corpuscles, 4,000,000; hlmoglobin, 52 per cent.; wlhite blood-corpuscles, 10,800; colour index, 0 6; polynuclears, 68 per cent. ; lymphocytes, 20 per cent.; eosinophiles, 2 8 per cent. ; mast cells, 04 per cent. There were no abnormal red corpuscles, nucleated or degenerated forms seen, and no abnormal leucocytes. The child improved daily, and the languor and listlessness which had been present all through the illness passed off. There was no compensatory enlargement of the lymphatic glands. On the seventeenth day after the operation the red corpuscles were 5,200,000, whites 3,400, and hemoglobin 65 per cent.; the eosinophiles were 7 2, a marked increase, which has been noted in other cases after splenectomy (Harris and Herzog).'
At the present date--seven weeks after the operation-the patient is in good health. The red blood-corpuscles are 5,300,000, the haemoglobin is 86 per cent., and the white blood-corpuscles are 13,600. Her colour is excellent, and she has been gaining weight. Annals of Surgery, Lond., 1901, xxxiv, pp. 111, 193, 202. THE OPERATION.
The steps of the operation call for little remark. In both cases the incision was made through the left rectus, parallel and just internal to the left linea semnilunaris. In the first case the spleen was so much enlarged that its undue mobility allowed it to be dislocated into the wound and outside the abdomen with great ease. In the second case the mobility of the organ was not so marked, and the only difficulty experienced in the operation was to dislocate the spleen without injuring it. In order to accomplish this satisfactorily, the outer edge of the incision had to be depressed forcibly with large retractors.
In neither case were there any adhesions present between the capsule of the spleen and the abdominal wall, and the question of haemorrhage never caused the least anxiety. The only bleeding was from the abdominal incision, and care was taken to reduce this to a minimum by clamping every bleeding point as it was met with. The actual removal of the organ was done methodically as follows: When the spleen was protruded through the wound, cautious traction was exerted by an assistant, so as to put upon the stretch the gastro-splenic omentum running from the hilum of the spleen to the fundus of the stomach. The anterior layer of this was then divided separately between pressure forceps, three pairs being used on each side of the line of division. This exposed the left gastro-epiploic artery and the vasa brevia, lying in front of the posterior layer of the ligament. These vessels were pushed aside, while the smaller branches were controlled at their entry into the hilum by a large clamp forceps, and the posterior layer of the omentum was then taken up in sections quite close to the fundus of the stomach by three pairs of pressure forceps, and divided with scissors between the forceps and the clamp. This severance of the gastrosplenic omentum allowed the spleen to be rotated still further outwards and pulled up into easy reach the lieno-renal ligament with the splenic artery and vein between its layers. This traction proved very useful, as it converted this structure into a true ligament, so that it was easy to transfix it with one blade of the pressure forceps where it was clear of vessels. A large clamp was put on near the hilum, and the ligament and the vessels were then secured by two pairs of pressure forceps about 1 in. nearer the spine and divided between, and the spleen was then free. An interesting practical point developed in connexion with the ligature of the vessels. In the first case no ligatures were applied until the spleen had been removed. It was then found that the forceps on the splenic vessels and the lieno-renal ligament retracted at once deeply into the abdomen under the vault of the diaphragm, and great difficulty was experienced in tying the ligatures owing to the cramped space in which the hands had to work. In the second case, therefore, each ligature was applied and tied immediately the forceps were freed, by dividing the tissues-they were placed upon, and in this way there was no difficulty experienced in securing every vessel as it was divided. The ligatures were of medium-sized chromic catgut, and it was not judged necessary to reinforce them by a surrounding suture.
The entire operation was done in a very short time, and no shock was apparent at any time. The abdomen was closed in layers in the usual way.
In this paper we are concerned with the pathology of splenic anemia only so far as it relates to the question of surgical treatment. There is no direct evidence of primary disease in any other tissue of the body than the spleen, and if a constitutional disease like malaria is present the case cannot be regarded as one of primary splenomegaly. Rolleston has suggested that " a chronic infective or toxic process has its headquarters in the spleen, and that the poisons produced there give rise in the first instance to endothelial hyperplasia and fibrosis of that organ, and later so inhibit blood-formation as to produce anamia of the type usually regarded as chlorotic." Our experience does not support the view that there is an inhibition of blood-formation. We believe that the spleen is actively engaged in the destruction of blood-cells. The yellowish tinge in the skin and in the conjunctivae is probably due to active haomolysis in the spleen; it is certainly not due to any disturbance of the liver function. The condition after splenectomy supports this view. The pigmentation of the skin and conjunctive disappears within a week, and at the same time the number of red cells and the amount of heemoglobin increase with astonishing rapidity. If there had been inhibition of blood-formation we should not have expected such a rapid return to normal, but if the blood-forming organs had been working at high pressure to make up for the destruction of red cells, this rapid recovery, when hamolysis had ceased, is exactly what would have been expected. In connexion with Case II it will be noted that the abnormal and degenerated red blood-cells which were present before operation had entirely disappeared at the time of the first blood-count after the operation. This also points to a condition of active haemolysis in splenic anaemia, which ceases with the removal of the spleen.
The examination of the spleen, post mortem and after excision, has been most elaborately carried out, more especially by American investigators, and has failed to reveal any clear evidence as to the nature of the disease. The tendency has therefore been to fall back on some theory of toxemmia due to the changes in the spleen. Yet the toxemic result may be described as an exaggeration of what is usually considered the normal function of the spleen-namely, the removal or destruction of red cells.
On the other hand, if we assume a loss of vasomotor control in the splenic artery leading to over-filling of the spleen with arterial blood, it is possible to understand all the morbid changes in the spleen and in the blood. The spleen itself would be enlarged, and its substance generally -Malpighian corpuscles, endothelial cells, connective tissue, &c.-would be in a state of active hyperplasia. This is the usual condition found after splenectomy or post mortem, with the added changes which time has brought in prolonged cases. At the same time the functional activity of the spleen would be increased, and the function which is usually ascribed to it is that of removing red corpuscles by means of its large endothelial cells. Instead of mere scavenging work it is easy to understand that these endothelial cells, in greatly increased numbers, may attack not only effete cells, but those which are healthy, and that active hmemolysis and destruction of hemoglobin follow. The haematemesis which is such a striking feature in many of the cases will be easily explained on the same assumption-i.e., that the arterial blood sent to the stomach through the splenic artery is excessive in amount, and over-disteflsion and rupture of the stomach vessels result. An analogous condition is seen in the case of the thyroid gland in Graves's disease. The thyroid is distended with blood, its tissues are in a state of hyperplasia, and its normal secretion is poured out in increased and toxic amount. We do not wish to press the analogy, but to emphasize the point that a disease of the thyroid is not assumed to be present in Graves's disease, but only a disturbance of function, and that, similarly, a disease is not necessarily present in the spleen in splenic anaemia, but simply a disturbance of function. If this be accepted, and if it be recognized that this disturbance of function will usually have a fatal termination, the operation of splenectomy will be fully justified and will probably be more frequently carried out in the future than it has been in the past.
The results of operative treatment in both cases were very striking. The patients stood the operations well, and did not suffer from any pronounced shock. After the effects of the anaesthetic had passed off, improvement seemed to set in at once. Within a few days one could notice the disappearance of the yellow tinge of the face and skin generally, and a more healthy red colour deepening in the lips and cheeks. This visible change for the better was more than confirmed by the examination of the blood. We submit the blood reports with confidence, because in both cases they were carried out by Dr. D'Este Emery, to whom our best thanks are due for his valuable assistance. In Case I three days after operation the red cells had increased by 2,200,000, and the haemoglobin by 36 per cent. This was no accidental occurrence, for three weeks later the red cells had again increased by 700,000, and were 400,000 above normal, while another 10 per cent. had been gained in haemoglobin, which now stood at 86 per cent. In Case II, four days after operation the red cells had increased by 2,200,000, and the hasmoglobin by 22 per cent., and a month later there was an additional gain of 1,500,000 red cells and of 20 per cent. of hEemoglobin. We have not found in the recorded cases of splenectomy any accounts of such rapid restoration of the blood to normal.
Some writers comment on the slowness with which the blood returns to normal after splenectomy for splenic anaemia. Dr. Emery informs us that in cases of secondary anemia from accidental heemorrhage a gain of 1 per cent. of haomoglobin daily is considered a normal increase. In the above cases we have a gain of 36 per cent. and 22 per cent. respectively in four days, while at the same time the red cells doubled in number. Such a result points strongly to the blood-forming organs being in a particularly active condition, while it also suggests that the blood-destroying function of the spleen must have been developed to an excessive degree. It is possible that the rapid restoration of the blood to normal in these two patients was due in part to the comparatively early stage in the disease at which splenectomy was performed.
As regards the ultimate result of the operation we can only give particulars in one case, the other having been so recently operated on. The first patient when seen at the. age of 1 7-, four years after the operation, was a healthy girl without any signs of splenic anaemia.
This yresult may be contrasted with the fate of her sister who died at the age of 13 from progressive anemia and debility. In the published cases of this disease in which the spleen was successfully removed, the ultimate result seems to have been a complete cure, records 
